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Abstract

With the continuous expansion of high-speed rail and heavy-haul train operations in China, existing railway train control systems
have demonstrated limitations due to inefficient information exchange and poor coordination, failing to meet comprehensive
standards for safe, efficient, and intelligent operations. This study employs systems science theory and methodology, following a
structured approach of “theoretical foundation, requirement analysis, overall design, modular development, and testing verification,”
to conduct theoretical analysis of intelligent electronic control systems for railway trains. It precisely defines system functionalities
and performance parameters, establishing a four-tier architecture of “sensing-control-execution-human-machine interaction” with six
functional modules. By integrating cutting-edge technologies such as BeiDou Navigation, 5G networks, and artificial intelligence,
the system achieves modular integration and rigorous testing validation, ultimately serving as a robust technical backbone for railway
transportation.
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